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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To form an inter-layer insulating film of high reliability 
without a plasma treatment performed at the time of forming an 
inter-layer insulating film on a wiring. 

CONSTITUTION: An ozone oxide film 4 is formed on the surface 
including a wiring 3 provided on a semiconductor substrate 1 by an 
organic silane ozone series normal pressure CVD method in which 
ozone is reacted to an organic alkoxyl silane including at least one 
straight chain polysiloxane combination, and an organic silica film 5 
is applied thereto with spin coating, and after that, the whole part 
of the organic silica film 5 and the surface of the ozone oxide film 
4 are flattened by etching-back with reactivity ion-etching, and a 
plasma diose film 6 is formed thereon by an organic silane plasma 
CVD method. The inter-layer insulating film is constituted mainly 
of the ozone oxide film 5, so that a plasma treatment is not 
required and the burying quality between wirings may be improved 
to increase reliability of the inter-layer insulating film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor device which has wiring formed on the semi-conductor 
substrate, and the interlayer insulation film formed on said semi-conductor substrate including 
this wiring said interlayer insulation film The 1st oxidation silicone film formed with the organic 
silane ozone system ordinary pressure CVD method to which ozone and organic alkoxysilane 
including siloxane association of the shape of one or more straight chain were made to react, 
The semiconductor device characterized by having the 2nd oxidation silicone film formed on 
this 1 st oxidation silicone film by the organic silane plasma-CVD method by which the 
laminating was carried out. 

[Claim 2] The 1st oxidation silicone film is a semiconductor device of claim 1 with which it 
comes to carry out flattening of the front face. 

[Claim 3] The semiconductor device of claims 1 or 2 which have the lower layer oxidation 
silicone film formed in the lower layer of the 1 st oxidation silicone film depending on the method 
of organic silane plasma CVD. 

[Claim 4] The process which forms the 1 st oxidation silicone film in a front face including wiring 
formed on the semi-conductor substrate with the organic silane ozone system ordinary 
pressure CVD method to which ozone and organic alkoxysilane including siloxane association of 
the shape of one or more straight chain were made to react, The process which carries out the 
etching back of all of said organic silica film, and the front face of said 1st silicon oxide film by 
reactive ion etching, and carries out flattening after carrying out spin spreading of the organic 
silica film on said 1st silicon oxide film. The manufacture approach of the semiconductor device 
characterized by including the process which forms the 2nd oxidation silicone film by the 
organic silane plasma-CVD method on said 1st oxidation silicone film. 

[Claim 5] The manufacture approach of the semiconductor device of claim 4 including the 
process which forms a lower layer oxidation silicone film by the organic silane plasma-CVD 
method on the front face of a semi-conductor substrate including wiring before forming the 1 st 
oxidation silicone film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure and its manufacture approach of 
the interlayer insulation film especially about the semiconductor device with which the 
interlayer insulation film is formed in wiring. 
[0002] 

[Description of the Prior Art] Detailed-ization of the wiring width of face formed on a 
semi-conductor substrate and a wiring pitch dimension is advanced with high integration of a 
semiconductor device in recent years. For this reason, in case the coverage nature in the edge 
of wiring poses a problem and the interlayer insulation film formed on this wiring constitutes 
multilayer-interconnection structure, flattening of the top face of an interlayer insulation film 
comes to be required. For example, in JP,3-1 23029,A and JP,3-278435,A, what constituted the 
interlayer insulation film from an oxidation silicone film (the ozone TEOSU film is called 
hereafter) formed of the reaction of organic alkoxysilane and ozone is proposed. However, in 
order that this ozone TEOSU film might present a remarkable substrate dependency (reference 
T.IEE Japan, 652, VOL.1 11 -A, NO.7 (1991)), when it was made to deposit on the part where it 
carries out [ that an oxidation silicone film is formed on wiring, etc. and ], and the tooth space 
between wiring is made minute, it had the trouble that a void occurred by connection of 
overhanging in a wiring edge. Moreover, since there were more film Nakamizu daily doses than 
the silicon oxide film formed by the plasma-CVD method, there was also a problem of degrading 
a device property. In order to conquer this problem, the measures which carry out plasma 
treatment of the substrate oxidation silicone film before ozone TEOSU film formation are taken. 
[0003] Drawing 6 (a) — (d) is the sectional view having shown the conventional semiconductor 
device with which such measures were taken in order of the production process. First, as shown 
in drawing 6 (a), on a silicon substrate 21, the BPSG film which is a bottom insulator layer of 
wiring is deposited and heat-treated, and an insulator layer 22 is formed. On this insulator layer 
22, patterning of the aluminum film containing copper and silicon is deposited and carried out to 
the thickness of 1 micrometer, and wiring 23 is formed, furthermore, the plasma chemistry 
vapor growth (CVD) which uses an ethyl silicate [Si (OC two H5)4] (TEOS is called hereafter) 
as a raw material on a front face including wiring 23 — the oxidation silicone film (the plasma 
TEOSU film is called hereafter) 24 formed using law is deposited on the thickness of 0.4 
micrometers. Furthermore, it is for [ N2 ] 1 minute on it at the conditions of RF frequency 
13.56MHZ, power 200W, and pressure LOtorr. Plasma treatment is performed (reference: 
J.EIectrochem.Soc, Vol.139, No.6, June 1992). 

[0004] Next, as shown in drawing 6 (b), the oxidation silicone film (the ozone TEOSU film is 
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called hereafter) 25 formed using the ozone ordinary pressure vapor growth which uses TEOS 
as a raw material is deposited on the thickness of 0.8 micrometers. Furthermore, on this ozone 
TEOSU film 25, the spin applying method is used and the organic silica film 26 is formed at the 
thickness of about 1 micrometer. Next, as shown in drawing 6 (c), the etching back of the whole 
surface is carried out using a parallel plate mold batch type reactive ion etching system on 
conditions to which the etching rate of the ozone TEOSU film 25 and the organic silica film 26 
becomes almost equal, and flattening of the front face is carried out. Finally, as shown in 
drawing 6 (d), the plasma TEOSU film 27 is deposited on the ozone TEOSU film 25 at the 
thickness of 0.4 micrometers. Thereby, the interlayer insulation film with which flattening of the 
front face was carried out is formed. 
[0005] 

[Problem(s) to be Solved by the Invention] With this conventional semiconductor device, it is 
the front face of the plasma TEOSU film N2 Since plasma treatment is carried out, the surface 
dry area of the ozone TEOSU film can be inhibited, and the membraneous quality of the ozone 
TEOSU film formed on it and embeddability can be improved (2 (1992) Kubo, the collection of 
Ikeda, a swamp, and the 39th applied-physics relation union lecture meeting lecture drafts. 596. 
No. the Society of Chemical Engineers, Japan CVD extraordinarily finishing ! Kubo / a lecture ] 
on seminar mini symposium October 22, 1 992 : University of Tokyo). Moreover, N2 It becomes 
possible to reduce the amount of OH radicals in the film by FURAZUMA processing. However, it 
is N2 to the plasma TEOSU film. There is a problem that a process becomes long by adding 
plasma treatment. Moreover, these N2 The margin of plasma treatment conditions is small and 
the problem of being bad also has process stability. The object of this invention is to offer the 
semiconductor device which made it possible to reduce the amount of OH radicals in the film, 
and to improve the film room and embeddability as an interlayer insulation film, and its 
manufacture approach, without performing plasma treatment. 
[0006] 

[Means for Solving the Problem] The semiconductor device of this invention consists of the 1st 
oxidation silicone film formed with the organic silane ozone system ordinary-pressure CVD 
method to which the organic alkoxysilane which includes siloxane association of the one or 
more shape of ozone and a straight chain for the interlayer insulation film for insulating wiring 
prepared on the semi-conductor substrate is made to react, and the 2nd oxidation silicone film 
formed on this 1 st oxidation silicone film by the organic silane plasma-CVD method by which 
the laminating was carried out. Moreover, it considers as the configuration which has the lower 
layer oxidation silicone film formed in the lower layer of the 1st oxidation silicone film depending 
on the method of organic silane plasma CVD. The process which forms the 1st oxidation 
silicone film in a front face including wiring which established the manufacture approach of the 
semiconductor device of this invention on the semi-conductor substrate with the organic silane 
ozone system ordinary pressure CVD method to which ozone and organic alkoxysilane including 
siloxane association of the shape of one or more straight chain are made to react, The process 
which carries out the etching back of all of said organic silica film, and the front face of said 1st 
silicon oxide film by reactive ion etching, and carries out flattening after carrying out spin 
spreading of the organic silica film on this 1st silicon oxide film. Since the process which forms 
the 2nd oxidation silicone film by the organic silane plasma-CVD method on said 1st oxidation 
silicone film is included, it is. Moreover, before forming the 1st oxidation silicone film, the 
process which forms a lower layer oxidation silicone film by the organic silane plasma-CVD 
method on the front face of a semi-conductor substrate including wiring is included. 
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[0007] 

[Function] Since the ozonate film is formed as 1st oxidation silicone film using organic 
alkoxysilane and ozone including siloxane association of the shape of one or more straight chain 
and this is constituted from this invention as some interlayer insulation films, the interlayer 
insulation film in which a configuration and membraneous quality excel the conventional TEOS 
film is obtained. That is, since at least one siloxane association exists, the binding fraction of 
Si-OH to Si-O after a reaction becomes small, the amount of OH radicals in the film decreases, 
and membraneous quality improves. Since there are few amounts of OH radicals and this 
reaction intermediate deposits and carries out the flow also of the reaction intermediate to 
homogeneity on wiring and the plasma oxidation film (all are canal nature), it can embed between 
wiring without a void and a substrate dependency (a surface dry area, pattern dependency) 
becomes moreover, less remarkable [ the reaction intermediate ] on wiring and the plasma 
oxidation film. For this reason, with constituting the ozonate film as an interlayer insulation film, 
even if it does not use the plasma treatment to the plasma TEOSU film, a configuration and 
membraneous quality can be raised. Moreover, since there are few amounts of OH radicals in 
the film, direct wiring can be made to accumulate, and a highly reliable interlayer insulation film 
can be formed more. 
[0008] 

[Example] Next, this invention is explained with reference to a drawing. Drawing 1 (a) - (d) is the 
sectional view of the semiconductor device in which one example of this invention was shown in 
order of the process. First, on silicon substrate top 1, as shown in drawing 1 (a), after depositing 
the BPSG film on the thickness of 0.5 micrometers with an ordinary pressure CVD method, heat 
treatment for 30 minutes is performed in 900-degree C nitrogen-gas-atmosphere mind, and the 
bottom insulator layer 2 of wiring is formed. Next, on the bottom insulator layer 2 of said wiring, 
the aluminum film containing copper and silicon is deposited by the thickness of 1 micrometer 
by the sputtering method, patterning of this is carried out, and wiring 3 is formed. Next, a 
parallel plate mold single-wafer-processing atmospheric pressure CVD system is used for a 
—front face-including said-wiring 3, and it deposits with the ordinary pressure CVD method in the 
conditions of the substrate temperature of 400 degrees C, organic alkoxysilane flow rate 
50SCGM, and ozone flow rate 400SCCM, the 1st oxidation silicone film 4, i.e., ozonate film, with 
a thickness of 0.8 micrometers. 

[0009] Said organic alkoxysilane is a compound which has one or more straight chain-like 
association [ siloxane ] in drawing 2 like the hexa ethoxy disiloxane which shows a structure 
expression here, and the general formula is as follows. 

Sin On-12(OC two H5) n+2 however n>=2, and said ozonate film are oxide films which this 
organic alkoxysilane and ozone were made to react with an ordinary pressure CVD method, and 
formed them. 

[0010] Then, as shown in drawing 1 (b), the organic silica film 5 is formed by the thickness of 
about 1 micrometer by the spin applying method on said ozonate film 4. Furthermore, as shown 
in drawing 1 (c), a parallel plate mold batch type reactive ion etching system is used, and it is 
CF4. Quantity-of-gas-flow 100SCCM and 02 Quantity-of-gas-flow 15SCCM, pressure O.ltorr, 
frequency 13.56MHZ, and high-frequency power 0.3W/cm2 On conditions, the organic silica film 
5 all reaches and the etching back of a part of front face of the ozonate film 4 is carried out. 
Thereby, flattening of the front face of the left-behind ozonate film 4 is carried out. In addition, 
the etching rate of the ozonate film 4 is made almost the same as the etching rate of the 
organic silica film 5, or it enlarges a little. Finally, as shown in drawing 1 (d), it deposits by the 
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thickness of 0.4 micrometers on the ozonate film 4 by which flattening was carried but by the 
organic silane plasma-CVD method for having used parallel plate mold single-wafer-processing 
plasma-CVD equipment, the 2nd oxidation silicone film 6, i.e., plasma TEOSU film. 
[001 1] Thuis, with the formed interlayer insulation film, the surface dry area of the ozonate film 
4 is conventional N2. Compared with the case where it forms using a plasma treatment 
technique, it is controlled more than comparable, and membraneous quality can be improved. 
Moreover, only the part for which wiring spacing does not use the ozone TEOSU film in the 
device below 0.6-micrometer rule does not have generating of a void, either, and good 
embedding nature is obtained. Furthermore, the thing which put the ozone TEOSU film on the 
ozonate film of this invention, and the conventional plasma TEOSU film which carried out 
plasma treatment at drawing 3 , As what put the ozone TEOSU film is compared and shown in 
the conventional plasma TEOSU film which has not carried out plasma treatment, by what was 
used as the interlayer insulation film, the ozonate film of this invention There are few OH radical 
contents in the ozonate film than the thing of the conventional interlayer insulation film, and it 
turns out that the membraneous quality in this point is also improving. 

[0012] Moreover, drawing 4 shows the aluminum pattern dependency of the thickness at the 
time of forming two sorts of above mentioned conventional interlayer insulation films, and the 
interlayer insulation film of this invention to what formed the bottom insulator layer 1 2 of wiring 
in the silicon substrate 11, and formed the aluminum wiring 13 on it. When having processed 
nothing on the substrate plasma TEOSU film 14, the ozone TEOSU film 15 grown up on it shows 
an aluminum pattern dependency, and uniform film formation is difficult for drawing 4 (a). 
Moreover, drawing 4 (b) is N2. The ozone TEOSU film 15 can be formed on substrate plasma 
TEOSU film 14' which performed plasma treatment, and the ozone TEOSU film 15 can be grown 
up into homogeneity. Furthermore, drawing 4 (c) forms the ozonate film 16 of this invention, and 
uniform film growth is possible for it similarly. At this point, by this invention, although it is 
comparable as the thing of drawing 4 (b), since uniform film formation can be performed in an 
ozonate film independent, without using the substrate plasma TEOSU film in this invention, it 
becomes advantageous in respect of the cutback of manufacture processes. In addition, as 
drawing 3 showed, since there are few amounts of OH radicals in the film, the ozonate film of 
this invention is because the aluminum pattern dependency is not almost remarkable in a high 
ozone level field, either. 

[0013] Drawing 5 (a) - (d) is the sectional view of the semiconductor device in which other 
examples of this invention are shown in order of a process. First, on a silicon substrate 1, as 
shown in drawing 5 (a), after depositing the BPSG film on the thickness of 0.5 micrometers with 
an ordinary pressure CVD method, heat treatment for 30 minutes is performed in 900-degree C 
nitrogen-gas-atmosphere mind, and the bottom insulator layer 2 of wiring is formed. Next, on 
the bottom insulator layer 2 of wiring, the aluminum film containing copper and silicon is 
deposited by the thickness of 1 micrometer by the sputtering method, and carries out 
patterning, and wiring 3 is formed. Next, parallel plate single-wafer-processing plasma-CVD 
equipment is used for a front face including wiring 3, and it deposits on it by the thickness of 0.4 
micrometers by the organic silane plasma-CVD method, lower layer oxidation silicone film 7, i.e., 
plasma TEOSU film. And on it, further, a parallel plate mold single-wafer-processing 
atmospheric pressure CVD system is used, and it deposits with the ordinary pressure CVD 
method in the conditions of the substrate temperature of 400 degrees C, organic alkoxysilane 
flow rate 50SCCM, and ozone flow rate 400SCCM, the 1st oxidation silicone film 4, i.e., ozonate 
film, with a thickness of 0.8 micrometers. 
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[0014] Then, as shown in drawing 5 (b), the organic silica film 5 is formed by the thickness of 
about 1 micrometer by the spin applying method on the ozonate film 4. Furthermore, as shown 
in drawing 5 (c), a parallel plate mold batch type reactive ion etching system is used, and it is 
CF4. Quantity-of-gas-flow 100SCCM and 02 Quantity-of-gas-flow 15SCCM, pressure O.ltorr, 
frequency 13.56MHZ, andhigh-frequency power 0.3W/cm2 On conditions, the organic silica film 
5 all reaches, the etching back of a part of front face of the ozonate film 4 is carried out, and 
flattening of the front face of the ozonate film 4 is carried out. Here, the etching rate of the 
ozonate film 4 is made almost the same as the etching rate of the organic silica film 5, or it 
enlarges a little. Finally, as shown in drawing 5 (d), it deposits by the thickness of 0.4 
micrometers on the ozonate film 4 by which flattening was carried out by the organic silicon 
plasma-CVD method for having used parallel plate mold single-wafer-processing plasma-CVD 
equipment, the 2nd oxidation silicone film 6, i.e., plasma TEOSU film. 

[0015] In this configuration, since an interlayer insulation film is the configuration which carried 
out the laminating of the plasma TEOSU film and the ozonate film to three layers, can 
constitute as an interlayer insulation film which employed each advantage of the plasma TEOSU 
film and the ozonate film efficiently, suppression of the substrate dependency (a surface dry 
area, pattern dependency) to reduction of the amount of OH radicals in the film of an interlayer 
insulation film, the plasma TEOSU film, etc. and the cutback of plasma treatment processes are 
attained, and formation of a highly reliable interlayer film realizes it. 
[0016] 

[Effect of the Invention] As explained above, since this invention constitutes to the subject the 
ozonate film formed with the organic silane ozone system ordinary pressure CVD method as an 
interlayer insulation film, it can improve the membraneous quality of an interlayer insulation film, 
and can improve the embedded nature of a between [ wiring ]. Moreover, since there are few 
amounts of OH radicals in the film, direct wiring can be made to accumulate. Thereby, 
suppression of generating of a void, improvement in membraneous quality, suppression of an 
aluminum pattern dependency, and the routing counter cutback of interlayer film formation are 
attained, and formation of a highly reliable interlayer film is attained. There is effectiveness 
which can form a highly reliable interlayer insulation film more. Moreover, since the manufacture 
approach of this invention forms the ozonate film with an organic silane ozone system ordinary 
pressure CVD method on wiring, and performs flattening using the organic silica film on it and 
should just form the plasma TEOSU film on it, its plasma treatment is unnecessary and it can 
realize simplification of a manufacture process. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing i] It is the sectional view showing one example of this invention in order of a 
production process. 

[Drawing 2] It is the structure expression of the hexa ethoxy disiloxane which is one of the 
organic alkoxysilane. 

[Drawing 3] It is drawing comparing and showing OH absorption coefficient in the film in the 
insulator layer between each class of this invention and the conventional technique. 
[Drawing 4] It is drawing comparing and showing the aluminum pattern dependency of the 
insulator layer between each class of this invention and the conventional technique. 
[Drawing 5] It is the sectional view showing other examples of this invention in order of a 
production process. 

[Drawing 6] It is the sectional view showing the production process of the conventional 
interlayer insulation film in order of a process. 
[Description of Notations] 

1 Semi-conductor Substrate 

2 Bottom Insulator Layer of Wiring 

3 Wiring 

4 Ozonate Film (1st Oxidation Silicone Film) 

5 Organic Silica Film 

6 Plasma TEOSU Film 

7 Plasma TEOSU Film 



[Translation done.] 
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DRAWINGS 





[Drawing 2] 
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WRITTEN AMENDMENT 



- [procedure amendment] 

[Filing Date] September 22, Heisei 6 
[Procedure amendment 1] 
[Document to be Amended] Description 
[ltem(s) to be Amended] Claim 3 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 3] The semiconductor device of claims 1 or 2 which have the lower layer oxidation 

silicone film formed in the lower layer of the 1st oxidation silicone film by the organic silane 

plasma-CVD method. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0006 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0006] 

[Means for Solving the Problem] The semiconductor device of this invention consists of the 1st 
oxidation silicone film formed with the organic silane ozone system ordinary-pressure CVD 
method to which the organic alkoxysilane which includes siloxane association of the one or 
more shape of ozone and a straight chain for the interlayer insulation film for insulating wiring 
prepared on the semi-conductor substrate is made to react, and the 2nd oxidation silicone film 
formed on this 1st oxidation silicone film by the organic silane plasma-CVD method by which 
the laminating was carried out. Moreover, it considers as the configuration which has the lower 
layer oxidation silicone film formed in the lower layer of the 1st oxidation silicone film by the 
organic silane plasma-CVD method. The process which forms the 1st oxidation silicone film in a 
front face including wiring which established the manufacture approach of the semiconductor 
device of this invention on the semi-conductor substrate with the organic silane ozone system 
ordinary pressure CVD method to which ozone and organic alkoxysilane including siloxane 
association of the shape of one or more straight chain are made to react, The process which 
carries out the etching back of all of said organic silica film, and the front face of said 1 st silicon 
oxide film by reactive ion etching, and carries out flattening after carrying out spin spreading of 
the organic silica film on this 1st silicon oxide film, The process which forms the 2nd oxidation 
silicone film by the organic silane plasma-CVD method on said 1st oxidation silicone film is 
included. Moreover, before forming the 1st oxidation silicone film, the process which forms a 
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lower layer oxidation silicone film by the organic silane plasma-CVD method on the front face of 

a semi-conductor substrate including wiring is included. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[Function] Since the ozonate film is formed as 1st oxidation silicone film using organic 
alkoxysilane and ozone including siloxane association of the shape of one or more straight chain 
and this is constituted from this invention as some interlayer insulation films, the interlayer 
insulation film in which a configuration and membraneous quality excel the conventional TEOS 
film is obtained. That is, since at least one siloxane association exists, the binding fraction of 
Si-OH to Si-O after a reaction becomes small, the amount of OH radicals in the film decreases, 
and membraneous quality improves. Since there are few amounts of OH radicals and this 
reaction intermediate deposits and carries out the flow also of the reaction intermediate to 
homogeneity on wiring and the plasma oxidation film (all are hydrophobicity), it can embed 
between wiring without a void and a substrate dependency (a surface dry area, pattern 
dependency) becomes moreover, less remarkable [ the reaction intermediate ] on wiring and the 
plasma oxidation film. For this reason, with constituting the ozonate film as an interlayer 
insulation film, even if it does not use the plasma treatment to the plasma TEOSU film, a 
configuration and membraneous quality can be raised. Moreover, since there are few amounts of 
OH radicals in the film, direct wiring can be made to accumulate, and a highly reliable interlayer 
insulation film can be formed more. 
[Procedure amendment 4] 
[Document to be Amended] Description 
[Item(s) to be Amended] 001 2 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0012] Moreover, drawing 4 shows the aluminum pattern dependency of the thickness at the 
time of forming two sorts of above mentioned conventional interlayer insulation films, and the 
interlayer insulation film of this invention to what formed the bottom insulator layer 1 2 of wiring 
in the silicon substrate 11, and formed the aluminum wiring 13 on it. When having processed 
nothing on the substrate plasma TEOSU film 14, the ozone TEOSU film 15 grown up on it shows 
an aluminum pattern dependency, and uniform film formation is difficult for drawing 4 (a). 
Moreover, drawing 4 (b) is N2. The ozone TEOSU film 15 can be formed on substrate plasma 
TEOSU film 14' which performed plasma treatment, and the ozone TEOSU film 15 can be grown 
up into homogeneity. Furthermore, drawing 4 (c) forms the ozonate film 16 of this invention, and 
uniform film growth is possible for it similarly. At this point, by this invention, although it is 
comparable as the thing of drawing 4 (b), since uniform film formation can be performed in an 
ozonate film independent, without using the substrate plasma TEOSU film in this invention, it 
becomes advantageous in respect of the cutback of manufacture processes. In addition, as 
drawing 3 showed the ozonate film of this invention, since there are few amounts of OH radicals 
in the film, an aluminum pattern dependency is hardly remarkable also in a high ozone level field. 
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